Niacin deficiency causes oxidative stress in rat bone marrow cells but not through decreased NADPH or glutathione status.
Niacin (vitamin B(3)), in the form of NADPH, is required for the regeneration of glutathione (GSH), which is the substrate of GSH peroxidase. In this study, we examined the effect of dietary niacin deficiency on protein and DNA oxidation in bone marrow cells of Long-Evans rats. Western blotting was used to measure 2,4-dinitrophenylhydrazine-reactive protein carbonyl products, and the Biotrin OxyDNA method was used to measure 8-oxo-7,8-dihydro-2'-deoxyguanosine (8-oxodG). The levels of both protein carbonyls and 8-oxodG were increased by 50% in niacin-deficient bone marrow cells. To examine whether this oxidant damage involves altered metabolism of pyridine nucleotides and glutathione, both oxidized and reduced forms of pyridine nucleotides (NAD(+), NADH, NADP(+), NADPH) and glutathione (GSSG and GSH) were quantified in total and nucleated bone marrow cells. NAD and NADP(+) levels were decreased 80% and 22%, respectively, by niacin deficiency. NADPH and GSH were not depleted by niacin deficiency, showing that oxidant injury was not due directly to impairment of this pathway. Oxidative stress, of uncertain etiology, may play a role in the observed genomic instability and sensitivity to leukemogenesis in bone marrow cells during niacin deficiency.